I'l.4-RES- SNGL- A-M NQ SI NGLE RESERVO R REGULATI ON OPERATI ON SCHEME
M NI M ZE PEAK OUTFLOW FROM RESERVO R

Description

Scheme M NQ determines a release to try to prevent flooding at a
downstream | ocati on by using forecasted inflows.

When maxi mum fl ood damage occurs a short distance downstream from a
dam t he fl ood-control plan might attenpt to nminimze the peak outfl ow
fromthe dam This type of operation requires an accurate forecast
of reservoir inflow over the period of tinme required to fill and
enpty the reservoir. For this Schene conputations nmust be nade for
the entire outfl ow hydrograph than one tinme period. Variations in
the regul ation Schenme will be required since it would not be
desirable in nost cases for the outflow to be suddenly increased in
the manner that would provide the absolute mni mum peak outfl ow.
Variations in the Schenme woul d depend on such factors as the shape of
the i nfl ow hydrograph, the location of potential danage areas
downstream from the dam and the tine of travel to those areas.

This Scheme nust be preceded by the execution of the Inflow Summation
Uility to conpute accunul ated i nfl ow val ues.

The foll owing optional methods of increasing outflow can be used in
this type of operation:

0 Increase outflow uniformy over a specified tine period to the
opti mum const ant peak di scharge. The optinmum constant peak
outflow is deternm ned by noving al ong the recession side of the
fl ood hydrograph until the sum of inflows mnus outflows equals
the change in pool storage fromthe initial value to full pool
Since the pool m ght be drawn down at the beginning of the flood
period a mninmmpool elevation would be specified and checks
on the elevation versus di scharge curve would be made to see if
the desired outflows could be passed.

o Pass inflowuntil inflow equals the maxi num const ant peak
di scharge and then pass the constant peak discharge. The
m ni m zed constant peak discharge is deternined as previously
i ndi cat ed.

In both of these options the peak discharge could be increased to
flood discharge if it is less than flood discharge and if the peak

i nfl ow exceeds flood di scharge. This would provide additiona
storage if a subsequent flood occurs before flood storage is
evacuat ed. However sone dam operators would prefer to use the
conmput ed peak outflow to conserve water for power or other purposes.
An indicator variable is used to specify the desired operation for
this situation.

The following options are avail able for evacuating flood storage:

o The flood storage is evacuated by continuing the constant peak
outflow until evacuation is near conpletion. Due to erosion

03/ 09/ 2004 I'l.4-RES- SNGL- A-M NQ- 1 rfs:24ress_m nqg. wpd



problens a transitional time period is specified for |owering
the outflow to the inflow hydrograph at the tine the pool is
| owered to normal el evation.

o After the inflow has receded to maxi numoutflow inflowis
passed until inflow recedes to a specified lower limt for
outfl ow (maxi num generation flow for exanple). This limting
outflow is then passed until the pool is brought back to normal.

VWhen there is an appreci abl e drainage area between the dam and the
fl ood control point the conbination of damoutflow routed to the
control point and flow contribution fromthe area bel ow the dam nust
be minimzed. This situation will be addressed in the next phase of
nodel devel opnent.

The Figure 1 shows the options for increasing outflow and Figure 2
shows the options evacuating flood storage.

Par aneters

(I'NCOPT) - Option for increasing outflow (can be 1 or 2)
(HUPPER) - Limting upper elevation

(HLONER) - Limting | ower elevation

(TOL) - Convergence criterion

The curve of pool elevation versus maxi num di scharge i s needed and
can be entered by any of the followi ng three nethods (A B, O):

Met hod A: Direct entry of curve
(ELVSMAXQ) - Curve of pool el evations versus naxi num di scharges

Met hod B: Conbi nati on of el evation/di scharge curve and const ant
non-spillway di scharge

( NORMOQ) - Constant non-spillway maxi num di schar ge
( ELVSQ - Elevation versus discharge (not nax di scharge)
curve

Met hod C: Tailwater affects the non-spillway discharge

( ELVSQ - Elevation versus discharge

( HEADVSQ) - Head versus non-spillway discharge curve
( TWCURVE) - Tailwater Rating Curve

( CONV) - Convergency criterion

Addi ti onal paraneters:
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( REPL) -
( NPERR) -

(I'NCQ -

( FLOODQ) -
( EVOPT)

( NPERF) -

(TARGETH) -
( CURVE) -

( RULET! MVE)

( LOAERLI MQ)

Tine Series

No time series are

Carryover

Peak replacing threshol d

Nunmber of blend period in rising linmb of inflow
hydr ogr aph

Flag indicating an increase to flood di scharge
(yes or no)

Fl ood di scharge - needed if INCQis yes
Evacuation option (1 or 2)

Nunmber of periods for blending back into falling
limb of inflow hydrograph

Target drawdown el evati on

Rul ecurve - needed if TARGETH specifies a linit as
the rul ecurve el evation

Time of day rulecurve is set

Lower limting discharge

needed.

No carryover is required.
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Figure 1. Ooptions for increasing outflow

fut flowr for Option 1

Outflow for option 2. Cutflow
iz zame as inflow witil inflow
equals constant peak inflow.

Diacharge

Time "
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Figure 2. ptions for evacuating fl ood storage

Trflomr

Outflow for Optiom 1

Diacharge

Outflow for option 2.
Oubflow is same as inflow until
after inflow recedes to peak
outflow until a specific lower
limit for cutflow is reached. The
limiting outflow is then passed until
the pool is brought back to normal.

Time e
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